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SOLT MACHINE-REEL GAME CONVERSION
TYPE PICTURE ON THE SCREEN DISPLAY
PANEL REFLECT STRUCTURE

TECHNICAL FIELD

The present invention relates to a light-transmitting struc-
ture of a display panel for a slot machine using reels capable
of playing other games on a reel game, 1n which a gamer can
selectively play typical display-based games through sepa-
rate game programs while playing the reel game.

BACKGROUND ART

A slot machine originates from a pachinko and a reel game.
The reel game 1s a puzzle game as provided by a slot machine.
Current game machines mainly installed 1n most of adult
amusement rooms are electronic slot machines providing an
clectronic reel game 1n which symbols on reels are displayed
on a full screen and are selected by operating push buttons.

An example of an electronic game machine for such an
clectronic reel game 1s disclosed 1n Japanese Patent Laid-
open Publication No. 2004-73651 (Mar. 11, 2004). FIG. 1 1s
a perspective view 1llustrating a typical electronic reel game
machine. Referring to FIG. 1, the game machine comprises a
front display panel 20 for displaying an image using light
transmitted toward a cabinet 10 through inner reels 80, a
speaker 40 and a dividend indication part 30 disposed over the
display panel 20, betting and start switches 30 and 51 dis-
posed below the display panel 20, a coin inlet 60 disposed on
a side of the cabinet, and a coin recerver 70 and a coin outlet
71 disposed 1n a lower portion of the casing 10.

In the electronic reel game machine, when the reels 80
having a plurality of symbols formed on an outer surface
thereot rotate and then stop, some of the symbols on the reels
80 appearing on the display panel 20 are 1lluminated by light
from lamps and are displayed to a gamer, as shown 1n FIG. 2.

The electronic reel game machine provides only a single
reel game. Accordingly, a gamer cannot play other games
using such a game machine.

Referring to FIG. 2, the reel game machine comprises an
clectronic shutter 90 provided between the display panel 20
and the reels 80 for blocking light from being transmitted
through the reels 80 to block the symbols on the reels 80 so
that a highlighted content or a desired 1mage 1s displayed to
the gamer.

Referring to FIG. 3, the reel game machine further com-
prises a prism 21, a diffuser 22, a light guide plate 23, and a
reflective plate 24 sequentially arranged between the display
panel 20 and the electronic shutter 90, and the light guide
plate 23 includes an aperture 23a having the same size as the
symbols on the reels 80. Thus, 1t 1s difficult to constitute a
display unit. It 1s also difficult to implement other games
using the display panel 20, which will be sought by the
present invention, while playing the reel game. This requires
separate game machines.

Both the reel game machine and other game machines must

be 1nstalled to satisty demands of gamers. This requires a
considerable installation area and increases an installation

COst.

DISCLOSURE OF INVENTION

Technical Problem

Therefore, the present invention has been made to solve the
above problems, and 1t 1s an object of the present invention to
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2

provide a slot machine using an electronic reel game scheme
comprising a display panel modified so that a gamer selec-
tively plays other games while playing a reel game.

Technical Solution

Exemplary embodiments of the present invention provide a
display panel structure located behind a touch pad 1n a slot
machine using an electronic reel game scheme, comprising: a
frame; a liquid crystal display (LCD) panel fixed to a front
end of the frame 100 and disposed in the frame; a first poly-
mer dispersed liquid crystal (“PDLC”) film disposed behind
the LCD panel; reflective plates spaced from the first PDLC
film, fixed to a rear side of the frame, and disposed in the
frame; lamps disposed on a front surface of the reflective
plates; and a second PDLC film disposed at rear apertures of

the frame.

Advantageous Elfects

According to the present invention, a gamer can play a reel
game or play a display-based game by stopping the reel game,
selectively blocking incident light, and then loading the dis-
play-based game through a program. Thus, the gamer can
play various games using one game machine. Also, the gamer
does not have to install separate game machines for the
games, thus mimimizing an installation area for the game
machine and greatly reducing an installation cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a perspective view 1llustrating a typical electronic
reel game machine;

FIG. 2 1s a schematic front view 1llustrating a conventional
reel game machine;

FIG. 3 1s a schematic sectional view illustrating compo-
nents of a conventional display panel;

FIG. 4 1s an exploded perspective view illustrating a dis-
play panel structure according to the present invention;

FIG. 5 1s a schematic front view 1llustrating a display panel
and a reel according to the present invention;

FIG. 6 1s a schematic sectional view illustrating a state
where other game programs are loaded to play display-based
games on a display, 1n which an electric field 1s not applied
and light 1s not transmitted through a PDLC film;

FIG. 7 1s a schematic sectional view illustrating a state
where liquid crystal droplets are arranged 1n the same direc-
tion of an electric field applied to a PDLC film so that a reel
game 1s played; and

FIGS. 8 to 12 illustrate other embodiments of the present
invention.

BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

The present 1invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in different forms
and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided as
teaching examples of the invention. Like numbers refer to like
clement.

MODE FOR THE INVENTION

A light-transmitting structure of a display panel for a slot
machine using an electronic reel game scheme 1s provided
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that 1s capable of playing other games on a reel game. The
structure 1s located behind a touch pad 130 and comprises: a
frame 100 including a front aperture 110 and rear apertures
120, the front aperture 110 having a relatively larger aperture
arca than the rear apertures 120; a liquid crystal display
(LCD) panel 200 fixed to a front side of the frame 100 and
disposed 1n the frame 100; a first polymer dispersed liqud
crystal (“PDLC”) film 300 disposed behind the LCD panel
and having the same or similar size as the LCD panel; retlec-
tive plates 150 spaced from the first PDLC film 300, fixed to
a rear side of the frame 100, and disposed 1n the frame 100;

lamps 160 disposed on a front surface of the reflective plates
150; and a second PDLC film 300' disposed at the rear aper-
tures 120 of the frame 100.

Also, a light-transmuitting structure of a display panel for a
slot machine using an electronic reel game scheme 1s pro-
vided that 1s capable of playing other games on a reel game.
The structure 1s located behind a touch pad 130 and com-
prises: a frame 100 including a front aperture 110 and rear
apertures 120, the front aperture 110 having a relatively larger
aperture area than the rear apertures 120; an LCD panel 200

fixed to a front side of the frame 100 and disposed in the frame
100; a first PDLC film 300 disposed behind the LCD panel
and having the same or similar size as the LCD panel; a third
PDLC light guide plate 500 having lamps 161 disposed on

sides thereof; and reflective plates 150 spaced from the third
PDLC light guide plate 500, fixed to a rear side of the frame

100, and disposed 1n the frame 100.

First Embodiment

The present mvention provides an image implementing
scheme by which a gamer can play typical games on a liquid
crystal display (LCD) panel while playing an electronic reel
game. Referring to FIG. 4, the display panel structure com-
prises a frame 100 for covering an LCD panel; the LCD panel
and a polymer dispersed liquid crystal (“PDLC”) film dis-
posed 1n the frame; and reels disposed behind the frame.

The frame 100 has a front aperture 110, rear apertures 120,
an internal touch pad 130, and bends 140 formed 1n the rear
apertures 120.

Preferably, the number of the rear apertures 120 corre-
sponds to the number of symbols on reels 400.

In the present embodiment, the display panel structure
includes a plurality of rear apertures 120. In other embodi-
ments, the display panel structure may include a single rear
aperture 120.

The LCD panel 200 1s located before the frame 100, 1.¢.,
behind the touch pad 130 for displaying an 1mage for a sepa-
rate display-based game, which i1s loaded by a game program,
on the LCD panel 200.

A gamer, while playing the reel game or when desiring to
play other games, may operate a game select button (e.g., a
switching button) of a game machine to block light from
being transmitted through the PDLC film. This stops rotation
of the reels 400 and the symbols arranged on an outer surface
ol the reels 400 are not displayed on the LCD panel 200. In
this case, the gamer may operate the touch pad 130 to execute
a separate game program and play a display-based game other
than the reel game on the LCD panel 200.

A display-based game loading scheme and a program
execution scheme do not greatly differ from conventional
schemes that use a display panel. Since the display-based
game loading scheme and the program execution scheme are
not included 1n the scope of the present invention, a detailed
description thereof will be omitted herein.
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4

The PDLC film 1s liquid crystal that contains fine LC
droplets 1n a polymer material and displays information
according to a principle that the LC droplets diffuse or absorb
light in response to an external applied voltage. LC cells inthe
LCD are used to control light transmission according to light
diffusion itensity, thus requiring no polarizer.

As a current primary liquid crystal display, Twisted Nem-
atic (ITN) or Super Twisted Nematic (STN) display employs a
polarizer. This display has bad contrast resulting from low
eificiency of light use, requires surface alignment to cause
complicated rubbing around Thin Film Transistor (TF'T) ele-
ments at a high pixel density, and has a viewing angle as small
as about 20°. Accordingly, there have been efforts to use a
light transmission and diffusion mode instead of polarization
in a display, resulting 1n a PDLC composite with an optical
diffusion mode 1 which liquid crystal 1s dispersed 1n a poly-
mer, and a Polymer Network Liqud Crystal (PNLC) com-
posite. Characteristics of the PDLC films 300 and 300,
named a polymer dispersed liquid crystal composite or poly-
mer dispersed liquid crystal, are used to embody the present
invention.

The PDLC films 300 and 300' contain LC droplets 310
having a diameter of 1~2 um dispersed in a polymer layer,
instead of a conventional liquid crystal layer, between a pair
of transparent substrates. When an electric field 1s not applied
across the PDLC films 300 and 300', a refractive index of the
liguid crystal does not match that of the polymer, which
makes incident light diffused and cells opaque, resulting 1n a
black state. When the electric field 1s applied, the liquid
crystal 1s arranged 1n a direction of the electric field, which
makes cells transparent and in a white state so that the inci-
dent light 1s transmitted. The use of the light diffusion and
transmission principle instead of the polarization helps
increase eificiency of light use over a conventional liquid
crystal display device, resulting in excellent brightness and an
excellent viewing angle for switchable display.

The PDLC films 300 and 300' can be used as a switchable
window only if they are switched 1n a range of about 100V
because of their relatively higher driving voltage as compared
to a conventional liquid crystal display device. The PDLC
films 300 and 300' can also be used for a moving picture
display because of their low driving voltage, high response
speed, and high voltage holding rate (VHR). In order for the
gamer to play the other games while playing the reel game,
the PDLC films 300 and 300" are used 1n the present invention.

According to the present ivention, the PDLC films 300
and 300" are used 1n patir, 1.e., a first PDLC film 300 located
behind the LCD panel 200 and a second PDLC film 300’
spaced from the first PDLC film 300 and fixed to the rear
apertures 120 of the frame 100.

Here, anumber of the second PDLC films 300' correspond-
ing to the symbols formed on the outer surface of the reels 400
are arranged to simulate holes of a light gmide plate for a
conventional reel game and eliminate a need for the light
guide plate, which 1s a main component of the conventional
reel game machine, and for complex processes including
punching the light guide plate.

Meanwhile, the display panel structure further comprises a
reflective plates 150 disposed 1n the frame 100 having the
second PDLC film 300", and lamps 160 disposed belore the

reflective plates 150.

The present display panel structure comprising the touch
pad 130, the LCD panel 200, the first and second PDLC films

300 and 300", the reflective plates 150, and the lamps 160
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disposed 1n the frame 100 1s much simpler than a display
panel structure of a conventional reel game machine.

Second Embodiment

The objects of the present invention can be accomplished
by a display panel structure as shown 1n FIGS. 8 to 10.

The first embodiment employs a direct type in which the
lamps 160 are located on a rear side while the second embodi-
ment may employ a third PDLC light guide plate 500 located
on a rear side.

The display panel structure comprises lamps 161 disposed
on sides of the third PDLC light guide plate 500.

The display panel structure does not comprise the lamps
160 located on the front surface of the reflective plates 150
according to the first embodiment, but may comprise the
reflective plates 150, 1f necessary.

Referring to FI1G. 11, the thard PDLC light guide plate 500
comprises a transparent light guide plate 510, a transparent
member 330 disposed behind the transparent light guide plate
510, transparent electrodes 520 disposed on one side of the
transparent light guide plate 510 and one side of the transpar-
ent member 530, and a liqud crystal layer 540 disposed
between the transparent light guide plate 510 and the trans-
parent member 530.

The liquid crystal layer 540 may be formed of PDLC, as in
the first embodiment. Alternatively, the liquid crystal layer
540 may be formed of a material such as glass or acrylic that
1s capable of reflecting light on one surface thereof.

Preferably, the transparent electrodes 520 are formed of
Indium-Tin Oxide (ITO) or Indium-Zinc-Oxide (1Z0). The
I'TO 1s a transparent conductive material, which may also be
used as a PDP or LCD panel that 1s a thun flat display panel
according to the present invention. The transparent electrodes
520 i1nclude a plurality of row electrodes and a plurality of
column electrodes arranged 1n matrix. A signal 1s applied to
an electrode corresponding to a selected row and a selected
column so that a corresponding cell emits light.

The 170 1s a transparent electrode having an amorphous
structure.

The transparent electrodes 520 of ITO or IZO may have a
planar shape or any other shape for various display effects.
The transparent electrodes 520 apply an electric field across
the liquid crystal layer 540 to eflectively control to transmit
and block light, resulting in a display having a specific shape.

The display panel structure according to the second
embodiment allows a gamer to efficiently play the reel game
and to play a display-based game loaded by s separate pro-
gram on the LCD panel 200 when not playing the reel game,
as 1n the first embodiment.

If the display panel structure according to the present
invention 1s utilized to play an electronic reel game on a game
machine such as a slot machine using the reels 400 and when
a separate stop button or any other stop means 1s operated to
stop the reels 400, symbols are located 1n a selection area of
the second PDLC film 300' located before the reels 400, and
winning information 1s displayed to the gamer.

That 1s, when the electronic reel game 1s played, the sym-
bols 1n the selected area among the symbols formed on the
outer surface ol the reels 400 and winning information includ-
ing winning money must be displayed to the gamer.

As the light emitted from the lamps (not shown) located
behind the reels 400, and accordingly, the symbols located in
the selected area of the reels 400 are transmitted through the
second PDLC film 300' and the first PDLC film 300 and then
displayed on the LCD panel 200. Thus, the gamer can confirm
the winning information.
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In order for the symbols on the reels 400 to be transmitted
through the first and second PDLC films 300 and 300' or the

third PDLC light guide plate 500 and displayed on the LCD

panel 200, 1.e., 1n order for the gamer to play the reel game, an
clectric field 1s applied to the first and second PDLC films 300

and 300' and accordingly the LC droplets 310 1n the first and
second PDLC films 300 and 300 are arranged 1n a direction of
the electric field, such that the incident light 1s transmitted

through the first and second PDLC films 300 and 300" and the

symbols on the reels 400 are displayed on the LCD panel 200.

Accordingly, the gamer can confirm whether or not he or
she wins a prize in the reel game.

Meanwhile, an 1image showing the winning information
including winning money may be displayed with different
colors by mixing the first and second PDLC films 300 and
300" and the third PDLC light guide plate 500 with R, G, and
B pigments and precipitating the resultant films and plate.

For example, R, G, and B pigments charged by a voltage

applied via the pixel electrode are precipitated in the first and
second PDLC films 300 and 300' which are formed of R, G,

and B pigments coated with an organic film and charged and
a mixed solution including liquid crystal and a polymer solu-
tion. Then, the mixed solution 1s selectively exposed by ultra-
violet (UV) rays to phase-separate the liquid crystal from the
polymer and then the liquid crystal droplets 310 are created.
Also, the liquid crystal droplets 310 are subjected to photo-
polymerization for patterning. The mixed solution selectively
exposed by UV 1s then developed to remove a non-exposed
portion of the mixed solution. This results 1n the first and
second PDLC films 300 and 300' and the third PDLC light
guide plate 500 comprising a striped mixed layer having the
same function of a R, G, and B color filter.

Alternatively, various methods may be employed by which
the first and second PDLC films 300 and 300' or the third

PDLC light gmide plate 500 are or 1s mixed with the R, G, and
B pigments to obtain desired etiects.

As the first and second PDLC films 300 and 300" or the
third PDLC light guide plate 500 are or 1s mixed with the R,
G, and B pigments, winning information including winning
money can be displayed with different colors on the reel
game.

Moreover, when the gamer stops playing the reel game for
a little while or desires to play other games on the LCD panel
200, the electric field 1s caused not to be applied to the first and
second PDLC films 300 and 300'. In this case, the refractive
index of the liquid crystal does not match that of the polymer,
such that the incident light 1s diff used and each cell becomes
opaque. As a result, the symbols on the reels 400 become 1n a
black state on the first and second PDLC films 300 and 300’
and are not projected to the LCD panel 200.

In the second embodiment, the respective cells become
transparent or opaque and the symbols are projected or not
projected according to whether or not the electric field 1s
applied to the transparent electrodes 520 of the third PDLC
light guide plate 500.

As a result, the gamer can play various display-based
games on the LCD panel 200 by loading the games using the
touch pad 130 when the symbols on the reels 400 are not
displayed.

The 1mvention has been described using preferred exem-
plary embodiments. However, 1t 1s to be understood that the
scope of the ivention 1s not limited to the disclosed embodi-
ments. On the contrary, the scope of the invention 1s intended
to include various modifications and alternative arrangements
within the capabilities of persons skilled 1n the art using
presently known or future technologies and equivalents. The
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scope of the claims, theretfore, should be accorded the broad-
est interpretation so as to encompass all such modifications
and similar arrangements.

INDUSTRIAL APPLICABILITY

According to the present invention, a display panel struc-
ture for a game machine using an electronic reel game scheme
can be simply implemented without a prism, a diffuser, a light
guide plate, and the like that have been used 1n conventional
display panel structure, thereby simplifying a manufacturing
process and reducing a manufacturing cost.

The mvention claimed 1s:

1. A light-transmitting structure of a display panel for a slot
machine using an electronic reel game scheme that is capable
of playing other games on a reel game, the structure being
located behind a touch pad (130) and comprising;:

a frame 100 including a front aperture (110) and rear aper-
tures (120), the front aperture (110) having a relatively
larger aperture area than the rear apertures (120);

a liquid crystal display (LCD) panel (200) fixed to a front
side of the frame (100) and disposed in the frame (100);

a first polymer dispersed liquid crystal (“PDLC”) film
(300) disposed behind the LCD panel and having the
same or similar size as the LCD panel;

reflective plates (150) spaced from the first PDLC film
(300), fixed to a rear side of the frame (100), and dis-
posed 1n the frame (100);

lamps (160) disposed on a front surface of the reflective
plates (150); and

a second PDLC film (300") disposed at the rear apertures
(120) of the frame (100).

2. The structure of claim 1, wherein areas of the second
PDLC film (300') and the third PDLC light guide plate (500)
to which an electric field 1s applied have the same or similar
s1ze as symbols on reels (400).

3. The structure of claim 1, wherein the first or second
PDLC film (300) or (300') 1s mixed with R, G, and B pigments
to provide additional symbols on the reels (400).

4. A light-transmitting structure of a display panel for a slot
machine using an electronic reel game scheme that 1s capable
of playing other games on a reel game, the structure being
located behind a touch pad (130) and comprising:
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a frame (100) including a front aperture (110) and rear
apertures (120), the front aperture (110) having a rela-

tively larger aperture area than the rear apertures (120);
an LCD panel (200) fixed to a front side of the frame (100)

and disposed 1n the frame (100);
a first PDLC film (300) disposed behind the LCD panel and
having the same or similar size as the LCD panel;
a third PDLC light guide plate (500) having lamps (161)
disposed on sides thereof; and
reflective plates (150) spaced from the third PDLC light

guide plate (500), fixed to a rear side of the frame (100),
and disposed 1n the frame (100).

5. The structure of claim 4, wherein the third PDLC light
guide plate (500) 1s mixed with R, G, and B pigments to
provide additional symbols on the reels (400).

6. The structure of claim 5, wherein the transparent elec-
trodes (520) have various shapes.

7. The structure of claim 4, wherein the third PDLC light
guide plate (500) comprises a transparent light guide plate
(510), a transparent member (530) disposed behind the trans-
parent light guide plate (510), transparent electrodes (520)
deposited on one surface of the transparent light guide plate
(510) and one surface of the transparent member (530), and a
liquid crystal layer (540) disposed between the transparent
clectrodes (520).

8. The structure of claim 7, wherein the transparent mem-
ber (330) comprises any one of a transparent film, glass, and
acrylic.

9. The structure of claim 7, wherein the liquid crystal layer
(540) comprises PDLC.

10. The structure of claim 7, wherein the transparent elec-
trodes (520) comprise Indium-Tin Oxide (ITO) or Indium-
Zinc-Oxide (170).

11. The structure of claim 7, wherein the transparent elec-
trodes (520) have the same size as the transparent light guide
plate (510).

12. The structure of claim 4, further comprising one of a
second PDLC film (300'), a transparent film, glass, and
acrylic disposed at the rear aperture (120) of the frame (100).

13. The structure of claim 4, wherein areas of the second
PDLC film (300") and the third PDLC light guide plate (500)
to which an electric field 1s applied have the same or similar
s1Zze as symbols on reels (400).
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